Characterization of the transient agonist-triggered state of the acetylcholine receptor rapidly labeled by the noncompetitive blocker [3H]chlorpromazine: additional evidence for the open channel conformation.
The kinetics of covalent labeling of the alpha, beta, gamma, and delta chains of the acetylcholine receptor (AcChR) from Torpedo marmorata by the noncompetitive blocker [3H]chlorpromazine ([3H]CPZ) are investigated by using rapid mixing photolabeling techniques. In an initial study [Heidmann, T., & Changeux, J. P. (1984) Proc. Natl. Acad. Sci. U.S.A. 81, 1897-1901], it was shown that the rate of [3H]CPZ labeling increases 100-1000-fold upon simultaneous addition of nicotinic agonists to the AcChR and that prior addition of these agonists abolishes the effect. The data were interpreted in terms of the rapid labeling of the transient active state of the AcChR where the ion channel is in its open configuration. This interpretation was recently challenged [Cox, R. N., Kaldany, R. R. J., Di Paola, M., & Karlin, A. (1985) J. Biol. Chem. 260, 7186-7193] on the ground of studies with a different noncompetitive blocker, [3H]quinacrine azide, and the suggestion was made that this compound labels the rapidly desensitized closed channel conformation of the AcChR. In this paper it is shown that the rate of rapid labeling of the AcChR by [3H]CPZ decreases to negligible values upon exposure of the AcChR to nicotinic agonists, in the 100-500-ms time range. The absolute values of the rate constants of this decrease (10-15 s-1 for saturating concentrations of acetylcholine and carbamoylcholine) and their variation with agonist concentration (apparent dissociation constants of 40 microM and 0.4 mM for acetylcholine and carbamoylcholine, respectively) are those expected for the rapid desensitization of the AcChR.(ABSTRACT TRUNCATED AT 250 WORDS)